blood phase in a radiallV outjr cydone eddy region and a gas phase in a radiaUy inner 

cyclone eddy current region; 

b) the cydoneWvlet comprising at least one heUcally circularly extending 
blood inlet channel, the blUi inlet channel shaped for narrowing in hinnel Uke 
manner, at least over part 6f its length in the direction of blood flow therealong in a 
heUcal drcular path shaped\lor accelerating the flow of gas containing blood through 

the blood inlet channel; 

(i) said bloi k inlet dumnd having an end section directed 
substantially tangenti^ly into the cydone eddy diamber spaced from the cyclone 
outlet; 

(ii) said bloiad iidet channd being defined between a surrounding 
housing having an inner vLl whidi defines an outer wall for the blood inlet 

channel and an insert bodyVnserted in the surrounding housing and having an 
outer wall which defines an Inner wall for the blood inlet diannd, the housing 
inner wall and the insert out* wall being respectively shaped for defining a 
funnel shape of the blood inleichannel; 

(iii) said ins ;rt body ihduding at least one helically extending rib 
passing around the ir sert bodyAthe rib, the outer wall of the insert body and ttie 
inner waU of die blood inlet cha^id of ftxe housing defining a heUcally extending 
groove which defines the blood inlet channel; 

(iv) said housing inner vAall maintaining a substantially constant cross 
section and the diamiter of the insWt body at the base of the groove defined 
between the windings of die helicaiyb becomes cdnically enlarged from a 
minimum diameter upstream towarJi the inlet of the blood inlet channd to a 
maximum diameter toward the dowAstream end of the blood inlet channel 
toward the cydone eddy chamber; 

(v) the cydone outlet from tAe cydone eddy chamber and the blood 
phase being axially s] jaced from the cydone inlet and said cydone outlet for the 
blood phase has a c^ter line whidi is aligned with the center line of the cydone 
eddy diamber; 

(vi) the cydlone inlet and the cycibne outlet for the blood phase are 
> cydone eddy current r&tates around as it moves through the 



arranged so that the 
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cyclone eddy 
inlet to the cyclone odtlet; 

c) a gas outlet fro m 
with the cyclone outlet for the 
cyclone eddy chamber; the\j 
in the radially inner center 
direction which lies in the re 
direction of movement of the 

d) an outlet channel 
and the gas outlet being 



tamber, without reversal of Its directional flow from the cyclone 



the cydone eddy chamber separated from and coaxial 
blood phase for discharge of the gas phase from the 
outlet being downstream of the blood inlet channel and 
the cyclone eddy cxirrent and the gas outlet extending in a 
kon between an axial forward direction and a tangential 
; ^clone eddy current; 

lel iiownstream of the cydone outlet for the blood phase, 
arranged in the outlet channel following the cyclone outlet. 



*Jew; independent) 
V A device for removing 
a non-rotating 



I inlet 
I blood 



therefromxsaid chamber being 
' cydone eddV current for 
blood phase iaa radially outer 
cydone eddy cxurent region 

b) the cy^o^e 
blood iiUet charmel\the 
manner, at least overpart of 
helical circular path shaped 
the blood irtlet channel; 

(i) said b' 

substantially tangeni 

outlet; 

(ii) 

housing having an i 
channel and an insert 
outer wall which 
inner wall and the i 
funnel shape of the 



gas from gas containing blood, the device comprising: 
cydone eddy chamber having an inlet thereto and an outlet 
shaped for passing gas-containing blood in the form of a 
icing a centrifugal force that separates the blood into a 
cydone eddy region and a gas phase in a radially inner 



said blood 



comprising at least one helically drcularly extending 
inlet chaimel shaped for i\arrowing in funnel like 
its length in the direction of blood flow therealong in a 
for accelerating the flow of gas containing blood through 

od inlet channel having an end section directed 
lly into the cydone eddy chamber spaced from the cydone 



[et channel being defined between a surroixnding 
which defines an outer wall for the blood inlet 
body inserted in the surrounding housing and having an 
an inner wall for the blood inlet channel, the hotasing 
outer Vail being respectively shaped for defining a 
blood inlet cl^nnel; 



mner i 



defines 



insert ( 
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insert 



i blood 




said 

passing zitoxind the i 
inner wallpf the 
groove whi);fh defines 
extending ri 
flow; 

(iv) ttve cycl 
phase being axis^y 
blood phase has 



^decreasing 



body including at least one helically extending rib 
inlsert body; the rib, the outer wall of the insert body and the 
inlet channel of the housing defining a helically extending 
the blood inlet channel, said pitch of said helically 
along the length of the rib in the direction of blood 



one outlet from the cyclone eddy chamber and the blood 
si>aced from the cydone iiUet and said cyclone outlet for the 
line which is aligned with the center line of the cyclone 



^certer 



\\ 



eddy chamber; 

(v) the 
arranged so that the 
cyclone eddy chamb 
inlet to the cyclone 

c) a gas outlet 
with the cyclone outlet for 
cyclone eddy chamber; the 
in the radially inner center 
direction which lies in the 
direction of movement of 

d) an outlet chan^iel 
and the gas outlet being 



Lne inlet and the cyclone outlet for tlie blood phase are 
clone eddy current rotates around as it moves through the 
ithout reversal of its directional flow from the cyclone 



! out] 
tfrqm 



the 



g;as 



df the cycldne eddy current and the gas outlet extending in a 



region 



: arriini 



^9)^20.(15 rewritten) 
comprising: 




a non-rotating 
blood in the form of 
separates the blood L 
and a gas phase in 



the 



cydone eddy chamber separated from and coaxial 
blVod phase for discharge of the gas phase from the 
ovtaet.being downstream of the blood inlet channel and 



betWefen an axial forward direction and a tangential 
cydone edC^y current; 

downstrfeaW of the cydorxe outlet for the blood phase, 
iged in the Au\let dianriel following the cyclone outlet. 



device for removing gas from gas containing blood, the device 



cy^ne eddy chamber shaped for a passing gas containing 
cycl^ eddy current for producing a centrifugal force that 
into a blocXpl^se in the radially outer cyclone eddy region 
radially innk cydone eddy current region; 



clone inlet :o the cyclone eddy chamber for gas containing blood; the 
cyclone inlet comprising at least one helicaUy circularly extending blood inlet 
channel saiV blood inlet channel is defined between a surrounding housing 
having an initer wall which defines an outer wall for the blood inlet channel and 
an insert body inserted in the surrounding housing and loaving an outer wall 
which defines an^er wall for the blood inlet channel, the housing inner wall 
and the insert oute^ WaU being respectively shaped for defining a narrowing 
funnel shape for sai\ blood inlet channel at least over part of its length in the 
od therealong/ in a helical circular path shaped for 

s containing blood through the blood inlet channel; the 
blood inlet channel hiviAg an end section directed substantially tangentially into 
the cyclone eddy chaiaber toaced from the cyclone outlet; 



direction of flow of bl 
accelerating the flow o: 



said insert 
rib passing aroimd 
the inner wall of 
extending groove 



body the in^rt body includes at least one helically extending 
the insert body; the rib, the outer wall of the insert body and 
the blood inlet channel of the housing defining a helically 
which defines th^blood inlet channel; 



a cyclone 
axially spaced from 



the cyclone 
so that the cyclone 



outlet from the cydon^eddy chamber and the blood phase 
cyclone inlet; 



tie( 



inlet 



and the cyclone outlVt for the blood phase are arranged 
eddy current rotates arouf^d as it moves through the cyclone 
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without reversal of its directional flow from the cyclone inlet to 



p-^^ eddy chamber; 

the cydonfe outlet; 

a gas\)utlet from the cyclone eddy chamber separated from the cyclone 
outlet for the blood p]\ase for discharge of the gas phase from the cyclone eddy 
chamber; the gs^ outlet being downstream of the blood inlet channel and in the 
radiaUy inner c^n^er of the cyclone eddy current path, and the gas outlet 
extending in a direction which Ues in the region between the axial forward 
direction and a tangential direction of movement of the cyclone eddy current. 



^(16, rewritten) A deviceVor removing gas from gas containing blood, the device 
comprising: 



a non-rotating 
blood in the form of 
separates the blood i 
and a gas phase in 



cyclone eddy chamber shaped for a passing gas contaiiung 

I cyclone eddy current for producing a centrifugal force that 

\ 

into a blood phase in the radially outer cyclone eddy region 
radially\^er cyclone eddy current region; 



the 



a cyclone inlet 
cyclone inlet comprising 



wherein said cyclone eddy chamber has a cross-section which narrows in 
funnel like manner i 
chamber at least 1 
chamber; 



the direction df flow of the blood through the cyclone eddy 



towards the downstream end section of the cyclone edy 



to the cyclone eddy mamber for gas containing blood; the 
at least one heUcallV circularly extending blood inlet 



J- 



channelishaped for narrowmg 
length in We directior. 
shaped for acceleratirg 
channel; the blood inllet 
tangentially imo the c 



in funnel like manner, at least over part of its 
of flow of blood therealong, in a heUcal circular path 
the flow of gas containing blood through the blood inlet 
channel having an end section directed substantially 
ydone eddy chamber spaced from the cyclone outlet; 



a cyclone outlet 
axially spaced fro: 



the cyclone inl 
so that the cyclone e4d: 
eddy chamber; witho|ut 
the cyclone outlet; 



^ and the cyclone outlet for the blood phase are arranged 
r current rotates around as it moves through the cyclone 
reversal of its directional flow from the cyclone inlet to 



from 



a gas outlet 
outlet for the blood ph; 
chamber; the gas out 
radially inner center 
extending in a direction 
direction and a tangential 



Pending Claims: 



from the cydone eddy chamber and the blood phase 
cyclone inlet; 



the cyclone eddy chamber separated from tfie cyclone 
ase for disidi arge of the gas phase from the cydone eddy 
et being dowiastream of the blood inlet channel and in the 
of the cydone e\ldy current path, and the gas outlet 
which lies in \he region between the axial forward 
direction of movement of the cydone eddy current. 
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